Role of endothelium in responses of isolated hepatic vessels to vasoactive agents.
The role of the endothelium as a participant in the responses to vasoactive agents was evaluated in isolated canine hepatic artery (HA) and portal vein (PV) rings. Endothelial and smooth muscle integrity was determined by pharmacologic responses as well as by histologic examination. Smooth muscle relaxation was expressed as the percent of decrease of norepinephrine-induced isometric contraction. Acetylcholine (ACh)-induced relaxation of the HA was abolished by removing the endothelium or by the addition of either hemoglobin, methylene blue (MB) or Ng-mono-methyl-L-arginine. In addition, relaxation induced by nitroglycerin, but not that induced by prostaglandin E1, was attenuated by MB. These data suggest endothelium-dependency of the relaxation to ACh and mediation of the response by endothelium-derived relaxing factor through activation of guanylate cyclase. In contrast, ACh produced contraction of the PV which was unaffected by removing the endothelium. The calcium ionophore, A23187, on the other hand, produced relaxation of the PV, which was significantly decreased by removing the endothelium. Relaxation of both HA and PV, produced by 2-chloroadenosine (2-C-Ado) was partially attenuated by removing the endothelium. With the endothelium intact, neither hemoglobin, MB, Ng-monomethyl-L-arginine nor indomethacin affected the responses to 2-C-Ado in the HA and PV, suggesting that the responses were not mediated by endothelium-derived relaxing factor or products of guanylate cyclase or cyclooxygenase activity. Nitroglycerin relaxed both vessels in the presence or absence of endothelium, indicating that removal of the endothelium had not affected smooth muscle function.(ABSTRACT TRUNCATED AT 250 WORDS)